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Complete patient care is not possible without having proper systematic and comprehensive nursing care for any patient who is admitted to a hospital for any illness. Nursing education in India is limited to medical hospitals and is routinely taught by medical doctors. Thereby, nurses do not get any exposure to dental/maxillofacial procedures. The Indian Nursing Council also does not have a syllabus designed for nursing students that includes dental/maxillofacial education. So when a patient is admitted for maxillofacial care, because of very limited understanding, lack of skills and knowledge pertaining to maxillofacial diseases, nurses feel helpless, and ultimately the entire care of the patient is either pushed to the maxillofacial surgeon or is ignored.

The maxillofacial skeleton is commonly fractured due to its prominent position. The location and pattern of the fractures are determined by the type of injury and the direction of impact. In addition, patient's age and the presence of teeth have a direct effect on the characteristic pattern of such injuries \[[@CR1]\]. The incidence of maxillofacial injuries is on the rise due to the increase in the number of motor vehicle accidents. Road traffic accident (RTA) remains the most common cause of such injuries \[[@CR2]--[@CR4]\]. Maxillofacial injuries are unique because of the anatomical complexity of the area and their associated psychological effects \[[@CR1]\].

Facial injury can occur in isolation or combination with injuries elsewhere. Regardless of the site of injury, there are local and systemic effects. An understanding of the cause of injury is important for several reasons. It helps to focus on the need for injury prevention. It may help to identify typical patterns of injury (e.g., the blow to the symphysis associated with a condylar fracture or head injury), and it may raise awareness of the risk of future injuries (for example, in cases of domestic violence) \[[@CR5]\]. There are many unique features of injuries of the face because it is responsible for the senses of sight, smell, taste, and hearing \[[@CR5]\]. In addition, eating, drinking, speech, and communication through facial expression depend on the integrity of maxillofacial structures. Disruption of the maxillofacial skeleton can also put airway at risk leading to respiratory emergency. In those with maxillofacial injuries, it is even necessary to consider the possibility that there may be an injury to the base of the skull, cranial vault, brain, the cervical spine or the upper aerodigestive tract \[[@CR5], [@CR6]\].

Road traffic accidents involve people of all ages, but most commonly young adults. In India, the incidences are increasing with growing population; more people are using motorized vehicles, and conditions of the roads are deteriorating. Twenty times more deaths are caused by road traffic accidents in India than in developed countries: Eight people are killed/100 vehicles, whereas, in developed countries, one person is killed/1000 vehicles \[[@CR7]\]. Alcohol is an important factor in these accidents. Population-based data and studies on road traffic injuries in India are insufficient, and further research is needed. Understanding the various causes of these injuries will help us to prevent it and will enable countermeasures to be formulated \[[@CR8], [@CR9]\].

The management of fractures of the maxillofacial complex remains a challenge for the maxillofacial surgeon, demanding both skill and expertise. Epidemiological studies usually classify trauma according to anatomical site. Although this is logical for treatment in terms of developing strategies, it is more informative to consider etiology and the applied forces that produce the injuries \[[@CR10], [@CR11]\].

In India, there is a severe shortage of qualified doctors and specialists to manage maxillofacial injuries, so we need to have more efficient and versatile nurses and paramedics to handle such cases in rural as well as urban areas. Very few studies have been done to assess the awareness of dental injuries among the medical practitioners and nurses and have concluded that the understanding is very limited and inadequate. Till date, no such study is undertaken to assess the knowledge and skills of nursing staff to manage the patients with maxillofacial injuries. Thus, in the following study, we aimed to assess the knowledge and awareness of nurses about maxillofacial injuries.

Materials and Methods {#Sec2}
=====================

A cross-sectional questionnaire study among the staff nurses of the Gokul Newtech Hospital, Jamnagar, Gujarat, was undertaken. Ethical approval was obtained from the Institutional Ethical Committee & Review Board. Convenience sampling method was followed in this study. A total of 40 staff nurses were involved in the study. A questionnaire was designed in simple English considering the basics of maxillofacial injuries. Nurses willing to participate voluntarily were included in the study. Nurses who did not have a valid nursing degree (M.Sc., B.Sc. or diploma), or unable to or incapable of completing the questionnaire survey, were excluded from the study.

The questionnaire was divided into two parts. Part I contained questions on personal information, part II contained questions based on knowledge and skills related to the maxillofacial injuries. The completed forms were compiled, and the data was entered into an MS Excel sheet, and descriptive statistics were calculated for demographic characteristics and responses generated by the study participants by percentages using IBM, SPSS Statistics version 22.

To determine the differences in the mean knowledge and skills scores in relation to the work experiences, Kruskal--Wallis ANOVA was performed at a significance level of *p* \< 0.05.

Similarly, the Spearman's correlation statistics were conducted to evaluate the relationship between the age, educational qualification, working experience, knowledge and skill scores. Further to evaluate the gender and educational qualification based differences in relation to their mean knowledge and skill scores, Mann--Whitney *U* test was conducted at *p* \< 0.05.

Results {#Sec3}
=======

52.5% have a work experience of \< 5 years, 25% having ≥ 5 but \< 10 years of experience, 12.5% were having ≥ 10 but \< 15 years of experience, and only 10% were having ≥ 15 years of work experience. 82.5 were bachelor's degree holders, and 17.5 were diploma holders (Tables [1](#Tab1){ref-type="table"}, [2](#Tab2){ref-type="table"}, [3](#Tab3){ref-type="table"}, [4](#Tab4){ref-type="table"}, [5](#Tab5){ref-type="table"}).Table 1Educational qualification among nursesEducational qualification*N*%B.Sc.3382.5Diploma717.5Table 2Work experience among nursesWork experience (years)*n*%1--52152.56--10102511--15512.5\> 15410Table 3Comparison of mean knowledge and skill score with the work experience using Kruskal--Wallis ANOVAVariableWork exp (years)*N*MeanSDSE95% Cl for meanMinMax*p* valueLowerUpperMean Knowledge Score1--5212.190.810.181.822.56140.7736--10102.10.880.281.472.731411--1552.20.840.371.163.2413\> 1542.50.580.291.583.4223Mean Skill Score1--5211.10.940.210.671.52030.4316--101011.250.390.111.890411--1551.80.840.370.762.8413\> 1541.51.730.87− 1.264.2603\*Statistical significance at *p* \< 0.05Table 4Spearman's correlation statistics to check the relationship between work experience, knowledge, and the skill scoresVariablesWork experienceMKSMSSWork experience Spearman's rho10.0830.176 *p* value0.6110.279 *N*404040MKS Spearman's rho0.08310.309 *p* value0.6110.052 *N*404040MSS Spearman's rho0.1760.3091 *p* value0.2790.052 *N*404040Table 5Comparison of mean knowledge and skill scores based on their educational qualification using Mann--Whitney *U* testVariablesEdu Quali*N*MeanSDSEMean diff95% Cl of the diff*dfzp* ValueLowerUpperMKSB.Sc.332.210.860.150.07− 0.610.7438− 0.2120.832Diploma72.140.380.14MSSB.Sc331.241.150.200.24− 0.691.1738− 0.3710.711Diploma710.820.309\*Statistical significance at *p* \< 0.0592.5% did not have any additional training (Staff Education Program/training program/Continued Nursing Education), while 7.5% have had some additional training in the field related to maxillofacial specialty.

A Kruskal--Wallis test was conducted to observe the difference in the mean knowledge scores with reference to the participants' working experience at *p* \< 0.05. The results revealed that there is an increased knowledge level in participants having \> 15 years of working experience (mean = 2.5 ± 0.58) and relatively lower mean knowledge scores for 11--15 years (mean = 2.20 ± 0.84) and 1--5 years (mean = 2.19 ± 0.81). The least mean knowledge score was observed in participants having 6--10 years of experience (0.9 ± 1.9). However, there was no statistically significant difference between the mean knowledge score with reference to the study participant's work experience (*p* = 0.773). Answers to the questionnaire are given in Tables [6](#Tab6){ref-type="table"} and [7](#Tab7){ref-type="table"}.Table 6Opinion (%) of nurses for different questionsQuestionsOption A (%)Option B (%)Option C (%)Option D (%)13042.5522.525--7.587.537012.5512.54207010--577.55--17.567.51512.56574035520822.542.535--937.540157.5101090----112.597.5----122080----132.597.5----141585----Table 7Questionnaire with variables and its Chi-square and p valueSl.QuestionVariableTotalChi-square value*p* value1.According to you, maxillofacial surgery isCorrect42.5%2.4500.294Incorrect35%Don't know22.5%2.What is the most common emergency procedure is done by the maxillofacial surgeon in case of fractured mandibleCorrect5%52.850\< 0.001\*Incorrect4.5%Don't know87.53.What is the most common injury associated along with the maxillofacial injuries?Correct70%24.350\< 0.001\*Incorrect17.5%Don't know12.54.How will you stabilize the jaws of the patient who has sustained a maxillofacial fracture in the absence of any doctor or specialistCorrect20%24.800\< 0.001\*Incorrect80%Don't know--5.In a patient with maxillofacial injuries, the diet should be given in which form preferablyCorrect77.5%36.050\< 0.001\*Incorrect5%Don't know17.56.What are the most common instruments to be kept at the bedside to the patient who is operated for maxillofacial injuriesCorrect7.5%20.450\< 0.001\*Incorrect27.5%Don't know65%7.In an unconscious patient with maxillofacial injuries is attended by you 1st then what care you will take to avoid spinal cord injuryCorrect40%3.2000.202Incorrect40%Don't know208.In ICU what care you will take to prevent salivary gland infectionCorrect22.5%2.4500.294Incorrect77.5.5%Don't know--9.Whom do you think should be the most appropriate specialist to treat maxillofacial injuriesMaxillofacial surgeons30%12.6000.006\*Plastic surgeons45%ENT surgeons15%General surgeons10%10.Are you aware of the term teeth occlusionYes10%25.600\< 0.001\*No90%11.You feel you are well trained to take nursing care of maxillofacial injuries including preoperative, intraoperative, and postoperative careYes2.5%57.950\< 0.001\*No90%Some Extent7.5%12.You aware of various measure to maintain oral hygiene for a patient with inter-maxillary fixationYes20%14.400\< 0.001\*No80%13.Can you identify the various forceps for extraction of the toothYes2.5%36.100\< 0.001\*No97.5%14.Are you aware of the physiotherapy required in the postoperative phases for the mandibular condyle fracturesYes15%19.600\< 0.001\*No85%

Discussion {#Sec4}
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The study included 40 qualified nurses serving in the Gokul Newtech Hospital of Jamnagar Gujarat. The nurses were assessed with the help of a questionnaire for their knowledge and skill involving the nursing care of the patients with maxillofacial injuries.

Maxillofacial surgery is a relatively recent specialty of dentistry, and that is why the scope and capabilities of this specialty remain unclear to many health care workers including nurses. In our study, only 42.5% knew that this is a branch of dentistry while rest of the participants were not aware of this specialty, so it shows that the knowledge of this specialty is not widespread and clear among the nursing staff.

A similar survey conducted by Rohit Sharma et al. evaluated the awareness of oral and maxillofacial surgery among medical practitioners in North India. The authors concluded that out of 462 medical practitioners, only 20.78% had ever consulted/referred a patient to an oral and maxillofacial surgeon \[[@CR12]\].

Another study by Ameerally et al. showed that 79% of the general population had not heard of OMFS, and around 74% did not understand its role and scope \[[@CR13]\].

Lau SL in 2014 did a survey study to analyze the public awareness regarding the specialty of OMFS in Hong Kong. He concluded that among the 104 interviewees there were 78 (75%) who claimed they had never heard of it \[[@CR14]\]. Subhashraj and Subramaniam did a survey study in 2006, to establish the knowledge level among dental, medical, and paramedical professionals of the hospital. The survey analyzed the role of oral and maxillofacial surgery in health care and concluded that only 41% of the medical students, 76% of medical practitioners, and 58% of the paramedical workers had heard the name of the specialty \[[@CR15]\].

In individuals below the age of 45 years, it has been observed that the primary cause of death in the USA and developing countries is a road traffic injury. Maxillofacial injuries are very commonly seen cases in the emergency room setups \[[@CR16]\]. This is the reason why it is cardinal to provide quick assistance to the specialist in treating such patients. This also accounts for nurses being trained and well informed about procedures being performed by the specialist so that they can quickly prepare when encountering one. When asked during the survey only 5% responded correctly demonstrating that either they have not seen maxillofacial injuries in the emergency room or never assisted one.

The following question was about the most commonly associated injury, and 70% gave a correct response which was a statistically significant response. This indicated that the majority of the nurses were aware that an injury to the face should be evaluated for a head injury. When asked about the treatment to be given in the absence of specialist, only 20% were able to give a correct answer.

One question was asked to assess the knowledge regarding the most commonly needed instruments to be kept at bedside, for that only 7.5% answered it correctly. In maxillofacial trauma, there is a high risk of concomitant cervical spine or spinal cord injury. It might be due to transmission of force from the skull to the cervical spine \[[@CR17]\]. To avoid spinal cord injury after Maxillofacial trauma, only 40% of the staff knew the correct method to avoid cervical injury.

Dental plaque is a dynamic and complex system that associates microorganisms embedded in an extracellular matrix. Dental plaque predominates on the subgingival and supragingival surfaces of teeth, but without mechanical elimination, it can cover the entire tooth surface. In a recent systematic review, Scannapieco et al. identified 11 clinical studies demonstrating a significant association between periodontal disease and the occurrence of nosocomial infections. Elderly, institutionalized, chronic obstructive pulmonary disease patients or intensive care unit (ICU) patients are at higher risk of periodontal colonization by nosocomial pathogens, because of difficulties in oral hygiene, changes in salivary properties, and reduction in anaerobic flora \[[@CR8]--[@CR10]\]. Genuit et al. studied the effect of a prophylactic chlorhexidine oral rinse in 95 surgical ICU patients, compared with historical controls. They showed that the addition of oral care to a protocol of weaning from mechanical ventilation led to a significant reduction in late-onset ventilator-associated pneumonia (VAP) \[[@CR18]\]. It is critical for nurses in ICU to provide adequate oral hygiene care to the patient to reduce the nosocomial infection-related morbidity and mortality. To assess their awareness about this, we asked them that what care you will take to reduce the probability of nosocomial infections, and only 22.5% gave the correct response, while others think that there is no special care is required and it is not the job of the nursing staff.

As the maxillofacial specialty is relatively recent, it is quite natural for nurses not to have knowledge of it. This question was asked to know their perspective on the most appropriate specialist to provide the definitive care to the maxillofacial trauma, and 30% responded in favor of maxillofacial surgeons, 45% responded in favor of plastic surgeons, 15% responded in favor of ENT surgeons, and only 10% responded in favor of general surgeons which indicates that for them maxillofacial and plastic surgery speciality is quite similar and overlapping in providing the care.

The most important clinical sign to be considered in planning as well as assessing the severity of the maxillofacial injury is the 'teeth occlusion'\[[@CR19]\] and that is why it is very important to have clinical knowledge about it for every nursing staff. This is why a question was asked---whether or not they are aware of the term 'maxillofacial', and to our surprise 90% were unaware. They were also asked about the knowledge of various oral hygiene maintenance measures, and we got a positive response only from 20% of the participants.

Maxillofacial injuries involving temporomandibular joint also needs special consideration in terms of postoperative care, and like all the other synovial joints, this joint can also undergo post-traumatic arthropathy and subsequently ankylosis of the joint \[[@CR20]\]. So the postoperative nursing care involves active physiotherapy of the jaw muscles to maintain the adequate function of the joint. So, nurses must be aware of the basics of exercises as prescribed by the surgeon. In our study, we got a positive response only from 15% of the participants.

The curriculum designed by the Indian Nursing Council for graduate, postgraduate, and diploma courses in nursing and midwifery \[[@CR21]\] quotes 'dental' as a facility for clinical experience in the section 'Other Specialties' (p. 21) and has no mandatory requirements. Lists 'dental caries' in the nursing management of patients with gastrointestinal diseases (p. 78). Includes 'dental health' in 'school age' under 'Child Health Nursing' syllabus for 2nd year curriculum (p. 104). It is very sad that the premier institute for nursing mentions the word 'dental' only three times in their entire syllabus of 132 pages. There is no mention of words like 'maxillofacial' 'maxilla' or 'mandible' nor is the curriculum designed for continued nursing education. Such is the state and fate of nursing students in our country.

In our study, we found that only 20% of the participants felt that they are well trained to provide nursing care to the patients with maxillofacial injuries. This may be attributed to a lack of training to the nurses in this area as well as exposure to these types of injuries.

Nursing education is not able to catch pace with fast innovating medical and dental fields. With this study, we urge the nursing fraternity, and the Indian nursing council to regulate a syllabus which includes thorough knowledge of nursing for dental and maxillofacial injuries and regulate certain guidelines for continued nursing education in the oral and maxillofacial specialty.

Although the sample size in this study is small, and it is a single-centric study, and this is the first study of its type to assess the knowledge and awareness of the nurses regarding maxillofacial injuries, and data can be considered for further large multicentric studies to formulate guidelines and syllabus in nursing courses in our country.

Conclusions {#Sec5}
===========

There is a need for greater awareness, validated guidelines, and training resources for nurses to provide proper and adequate nursing care to the maxillofacial trauma patients.

Further, multicentric studies with large sample sizes involving different types of hospitals are warranted to support and validate our findings. The study can be considered as a pilot study for a future large database study which can give the correct scenario of the awareness of nurses in the field of maxillofacial speciality, and thereby, if required, new guidelines and recommendations can be outlined for the required modifications in the existing teaching and training modules being followed by the nursing schools across the country.
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